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Abstract-Eucomrmol and a new eucommlol glucoside (eucommloslde II) were isolated from Aucuba~apontca, besides 
known aucubm The structure of eucomnnoslde II was determmed, by ‘H and “CNMR spectroscopy and some 
chemical transformations, as 1-0-fl-D-glucopyranosyl eucomnnol Simdarmes between components of A ~apontca and 
Eucommra ulmordes (aucubm, eucomnnol, eucomnnoslde I) are dtscussed bnefly 

INTRODUCTION 

In previous papers, we reported the lsolatlon of eucom- 
rmol (1) [l] and eucommroslde It (2”-O-~-~&co- 
pyranosyl eucomnnol) (2) [2], besides large amounts of 
aucubm (3), from leaves and branches of Eucomm~a 
ulmodes collected m autumn In the same papers [ 1,2], we 
pointed out the sltintles m structure and chrrahty 
existing between aucublgenm (4) (whose glucoslde, 3, is 
present m largeamounts m the plant throughout the year) 
and eucomnnol (I), a minor component present only m 
the autumn as a probable degradation product of 3 

In our search for large amounts of easdy avrulable 
lndord glucosldes as startmg mater-ml for syntheses m the 
prostaglandm field, we isolated in autumn from Aucuba 
~apomca Thumb aucubm (3), as the mam component 
( > 3% of the fr wt of plant), eucomnuol (1) and a new 
polar compound 5 (R,O 17) which gave the same ohve- 
brown colour as 1 (R, 0 51) and 2 (R, 0 17) on treatment 
with the lndold reagent (van&n) This paper deals with 
the isolation, structure and configuration of compound 5 
which we have named eucomrmosldeI1 because of its 
lsomerlc relatlonshrp with eucomnnosrde I (2) 

RESULTS AND DISCUSSION 

Compound 5 is a water soluble, v~cous colourless oil 
which gives a neutral reaction, and IS chromatographlcally 
(paper and TLC) mdlstmgtushable from 2 although a 
slight separation IS seen on TLC (see Expenmental) with 
the correspondmg peracetates (6 and 7) 

The UV and IR spectra of 5 are very slrmlar to those of 1 
and 2 [l, 23 and show absorptlons typical of an isolated 
C=C double bond at A,, 208 mn (logs = 3 6) and at 
1650 cm- ’ (weak) respectively Enzymatrc (/I-gluco- 
sldase) and acid hydrolysis of 5 affords only D-ghCOSe 

t As a result of the lsolatlon of a second eucomnuol glucoslde, 
we propose to madlfy m this way the ongmal name ‘eucom- 
mloslde’ [2] By analogy with previous papers on cyclopenten- 
poliols [ 1,2,9] they are numbered according to IUPAC rules 

(1 mol) and a stable aglycone, whose physical and spectral 
data are identical Hnth those of 1 

Eucomnnoslde II (5) is therefore a j?-D-monoglucoside 
of 1 as conhned by the presence m its ‘H NMR spectrum 
(see Expenmental) of a doublet at 64 55 (lH, J,,,, 
= 7 5 Hz) due to the anomerrc proton H-l’ m the /I 
configuration As regards the srgnals from the aglycone 
moiety, the ‘H NMR spectra of 1 and 5 are very slmllar 
except for the broad signal of H-l which overlaps the 
C&OH allyhc signal at 6 4 24 m 1 and m 5 IS slightly 
deshlelded ( + 0 16 ppm) An identical Aa value 1s observed 
for the H-l signals of the couple 2-5 wmle the shift 
changes of the 2H-2” signal m the couple l-2 cannot be 
measured exactly owmg to then overlapping m 2 wrth D- 
glucose sqnals This small deshleldmg (+ 0 16 ppm) fits 
very well wrth the values range (0 15-O 25 ppm), inferred 
from studies with many other lndord glucosldes [2-4], of 
the ‘O-glucosldatlon effect’ on gemmal protons, and 
therefore shows 5 to be 1-O-/I-Dglucopyranosyl eucom- 
mlol In addmon, the linkage of the Dglucopyranosyl unit 
to the /I-hydroxyl group at C-l causes an mterestmg, 
stereodifferentiated effect on the chemical shifts of vlcmal 
protons at C-2 and C-5 In fact, both /3-onented protons at 
these posltlons undergo m 5, with respect to 1, an 
appreciable downfield shift of +028 and + 0 18 ppm 
respectively, while the aH-5 proton, m opposite configur- 
ation to that of the /I-0-Dglucopyranosyl unit, IS practr- 
tally unaffected (see Experrmental) 

Much more spectroscopic evrdence 1s obtamed from the 
“CNMR spectra (Table 1) of 5 The PND spectrum 1s 
made up of fifteen dlstmct lines, SIX of them attributable to 
the /I-D-glucose unit and the remammg rune to the 
aglycone carbons The chemical shift values of the latter 
group of signals are nearly identical with those of 1 except 
for those. carbons which are influenced by glucosldatlon 
effects, I e C-l which m 5 IS deshrelded (a effect) of 8 22 
(75 30 + 83 52 ppm), C-2 and C-5 whose resonances m 5 
are shielded (#I effect) of 197 (52 93 + 50 96 ppm) and 2 05 
(42 19 + 40 14 ppm) respectively Srmllar glucosldatlon a 
and /I effects come out from the comparison of 5 wuh Its 
positional isomer 2 (C-l, A6 + 8 34 ppm, C-2, AS 
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,,,CH20H 0-glut 

1 R=R’=R’=H 

2 R=R2=H,R’=@-D-glut 

5 R’=R2= H,R=/SD-glut 

6 R’= R2= Ac,R=P-D-glut (OAc& 

7 R= R2= H, R’=B-D-glut (OAc), 

4 

8 ti=H,R=B-D-glut 

9 R=R’=OH 

Table 1 13CNMR chemical shift assignments for compounds 1, 2 and S-9 The spectra were 
recorded at 20 MHz 

1 

C&J, P:O, 

6* I* 9 
C P20) W’CI3) (CDCI,) K’:O, (D20) 

1 7530d 75 18 d 83 52 d 82 12 d 
2 5293d 5295 d 5096 d 5097 d 
3 137 11 s 137 31 s 137 02 s 134 45 s 
4 138 96 s 138 85 s 139 16 s 13604s 
5 4219 t 4220 t 40 14 t 4003 t 
2 3311 t 3067 t 3302 t 2958 t 
2” 6084t 6945 t 6067 t 6229 t 
3 5617 t 5625 t 56 16 t 58 29 t 
4 5791 t 5793 t 5783 t 6004t 
1’ 103 14 d 102 25 d 99 88 d 
2 7403 d 7394d 7147 d 
3 7518d 7675d 72 86 d 
4 7052d 7043 d 68 54 d 
5 7675 d 7675d 7204d 
6 6163 t 6161 t 62 10 t 

*Addltlonal signals from acetoxy groups 

7675d 
5077d 

134 56 s 
136 12 s 
4033 t 
3048 t 
6739 t 
58 50 t 
6004 t 

lOO97d 
7148 d 
7303 d 
6864d 
7196d 
6208 t 

8402 d 7562d 
5393 d 5604d 

130 10 s 130 03 s 
132 84 s 132 62 s 
43 59 t 45 75 t 
3323 t 33 29 t 
6084t 6106 t 
1195q 1209 q 
13 71 q 1377 q 

102 19 d 
73 95 d 
7668d 
7043 d 
7668 d 
6155 t 

- 199 ppm, C-5, A6 - 2 06 ppm) and of 2 with 1 (C-2”, AS 
+ 8 61 ppm, C-2’, A6 - 2 44 ppm) The sign and the value 
of these shift changes are m agreement with the general 
rule for carbohydrates and 0-glycosldes by which the 
glycosu-latlon of a hydroxyl group causes a downfield shift 
(8-1Oppm) of the resonance of the a-carbon [S] and an 
upfield shift (1-4ppm) of the b-carbons [6-81 

Chermcal evidence supporting structure 5 1s provided 
by the selective hydrogenolysts of both free allyhc 
CH20H groups of 5 Thus the hepta-0-acetyl derivative 6 
1s converted by hthmm/ammoma reduction at -60” 
(Birch reaction) into 3’,4’-hsdeoxyeucommloslde II (8) 
the ‘H NMR spectrum (see Expenmental) of which shows 

the presence of both expected vmyhc methyl groups 
(broad singlet at 6 163,6H) instead of the corresponding 
CHIOH resonance of S (6 4 24,4H) Analogous features 
are present m the 13CNMR spectrum of 8 (Table 1) m 
which the signals of allyhc CHIOH carbons (6 57 83, 
56 16) are replaced by those (6 1195 and 13 71) of the 
corresponding methyl groups The resonances of the 
remaining aglycone carbons of 8 correspond closely to 
those of 3’,4’-blsdeoxyeucommlol (9) apart from the 
expected glucosldatlon shifts (a and b effects) on C-1 
(As + 8 4Oppm), C-2 (AS - 2 11 ppm) and C-5 (Aa 
- 2 16ppm) 

The formation of 8 unequivocally proves the structure 
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of 1-O-/?-D-glucopyranosyl eucommiol for eucom- 
rmosideI1 (5) The autumnal presence of 1 and 5 m A 
ppontca, as that of 1 and 2 m Eucommra ulmotdes [l, 21, 
should not be interpreted as a casual co-occurrence of 
these compounds with aucubm (3), the most abundant 
lndoldlc component of these plants present throughout 
the year, but rather as a possible, widespread degradation 
process of aucubm (3) which m a short and well defined 
period of the year IS transformed into cyclopententetrol 
derivatives The partial synthesis of 1 from 4 (two steps) 
which we have recently carried out [unpublished work], 
can be considered an indirect proof of this hypothetical 
relationship 

This hypothesis needs to be tested by analysis for the 
presence of these or similar cyclopentan(en) polyols m a 
series of plants rich m lrldold glucosldes, mainly aucubm 
As a first approach to this research a careful re- 
exammatlon of Eucommta ulmotdes collected m autumn IS 
in progress 

EXPERIMENTAL 

CC s~hca gel 7G230 mesh, TLC s~hca gel 60 F,,, (Merck), PC 
Schleicher & Schull No 2043 Mgl paper, Spray reagents 2 N 
H2SOo, heatmg at 120” (slhca gel plates), vandhn (vamlhn 1 g, 
cone HCI 2ml, MeOH lOOmI), heatmg at loo” (PC) All 
evaporations of volatile matenal were performed under red pres 
‘H NMR 60,80 and 90 MHz, HDO as mt standard at 4 7Oppm 
for DzO and TMS for CDCI, 

Isolation oftrtdotdfiactton A ~aponma (3 kg of fresh leaves and 
branches collected m the autumn) was roughly chopped and 
extracted with HZ0 (2 x 101) at 100” for 2 hr PC of the extract 
(BuOH-HOAc-H,O, 63 10 27, vlsuahzcd with vandhn) 
showed the presence of eucommlol (1) (R,O 51, olive-brown), 
aucubm (3) (R, 0 28, pink-hlac) and a highly polar compound 
(R, 0 17, ohve-brown) later Identified as eucommloslde II (5) 
The aq extract was evaporated tn uacuo and transferred to a 
column of sd~ca gel (1 5 kg) Elutlon with BuOH s&d with HZ0 
afforded successively I (5 g). 3 (61 g), a mixture of 3 and 5 (69 g) 
and finally crude 5 (20 g) 

Eucommrosldell (5) Crude 5 (20g) was chromatographed 
twice on s~hca gel (0 5 kg) elutmg with CH,CI,-MeOH-H,O 
(15 10 1) to give 5 (9 g) still contammated by sugar Impurities 
Further chromatography on s~hca gel (03 kg) elutmg with 
Me2C@H20 (19 1) afforded pure 5 (3 g) (Found C, 5098, H, 
809 CL5H2,,09 requires C, 51 12, H, 8 01%) [a]:: = - 38 6” 
(c 2 8, H,O), UV 1%” nm (log&) 208 (3 6) 

‘H NMR of 5 (D20, 80MHz) 64 55 (d, J1 2 = 7 5 Hz, 
anomerlc H-l’), 4 40 (m, H-l), 4 24 (br s, 2H-3’, 2H-4’), 3 72 (t, J 
= 7 0 Hz, 2H-2”), 2 88 and 2 50 (br dd, br d, J,, = 18 0 Hz, 2H-5), 
3 00 (br d, H-2), 2 3-l 2 (cm, 2H-2’) ‘H NMR of 2 (D20, 90 MHz) 
[2] 6450(d,J, 2 = 7 5 Hz, anomeric H-l’), 4 24 (br s, H-l, 2H- 
3’, 2H-4’), 3 9-3 6 (2H-2”), 2 82 (m, H-2), 2 90 and 2 32 (br dd, br d, 
J,, = 18 0 Hz, 2H-5), 2 2-l 2 (cm, 2H-2’) ‘H NMR of 1 (D20, 
9OMHz) [l] 6424 (br s, H-l, 2H-3’, 2H-4’), 3 71 (t, J = 70Hz, 
2H-2”), 2 72 (m, H-2), 2 90 and 2 32 (br dd, br d, JAB = 18 0 Hz, 
2H-5), 2 l-l 2 (cm, 2H-2’) 

Enrymutlc hydrolyses of 5 Eucommlosldell (5, 90mg) was 
completely hydrolysed m 2 hr at 25” with B-glucosldase (EC 
3 2 1 21, Fluka, 2Omg) in HZ0 (3 ml) The aq soln was extracted 
with EtOAc (lOml, x 7) and the restdue of the orgamc phase 
(48mg) was chromatographed on sd~ca gel (5g) Elutlon with 
CHCI,-MeOH (9 1) afforded the pure aglycone (34mg) whose 
physlcal data were ldentlcal with those of an authentic sample 
of 1 

Hepta-0-acetyleucommloslde I/ (6) Compound 5 (0 2 g) was 
dissolved m dry CsHsN (1 5 ml) and Ac,O (3 ml) and allowed to 
stand at room temp for 1 hr whereupon It was added to MeOH 
(4 ml) at 0” After 30 mm, the soln was coned under red pres and 
Et,0 was added to the residue The Et,0 soln was washed with 
cold aq HCI, HZ0 and dried (Na,SO,) The solvent was 
evaporated and the residue (260mg) chromatographed on slhca 
gel (20g) Elutlon with CH,CI,-Et,0 (4 1) gave 6 (220mg) as a 
colourless VISCOUS od ‘H NMR of 6 (CD&, 60 MHz) 6 4 70 (br 
s, 2H-3’, 2H-4’). 4 60 (br s, overlapped, H-l), 4 34 0 (2H-2”), 3 10 
and 2 35 (br dd, br d, J,, = 18 0 Hz, 2H-5), 2 68 (br d, J = 5 0 Hz, 
H-2), 2 3-l 3 (mc, 2H-2’) 

3’,4’-Btsdeoxyeucommtoslde If (8) Llquld NH3 (100 ml) was 
added to the hepta-acetate 6 (0 2 g) dissolved m EtOH (5 ml), and 
then, with stlmng, LI (0 3 g) was added m small pieces over a 
perrod of 2 hr, keepmg the temp at - 60” The blue final soln was 
decolourlzed with EtOH (10ml) and left ovemlght to allow the 
NH3 to evaporate The final suspension was neutrahzed by 
bubbling with COZ, ccntrlfuged and the restdue washed with 
EtOH (lOm1, x 10) The collected solns were coned under red 
pres , to gwe a residue (0 4 g) which when chromatographed on 
s111ca gel gave pure 8 (55 mg) as a VISCOUS, colourless 011 ‘H NMR 
of 8 (D*O, 80MHz) 6451 (d, J1 1 = 7 5Hz, anomerlc H-l’), 
4 27 (se, H-l), 3 67 (t, J = 7 0 Hz, 2H-2”), 2 56 (overlapped, H-2), 
2 73 and 2 25 (br dd, br d, J,, = 18 0 Hz, 2H-5), 2 l-l 2 (cm, 2H- 
2’), 163 (br s, 3H-3’, 3H-4’) 
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